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EFFECTS OF CULTURAL CONDITIONS ON THE DEVELOPMENT OF
ANTIGENS BY 0000IDIOIDES IMMITLS
II. COMPLEMENT FInTI0N AND IMMUNODIFFUSION STUDIES WITH HU1\aN SERUM*
JOHN R. ROWE, PH.D.,t JOSEPH W. LANDAU, M.D. AND VICTOR D. NEWCOMER, M.D.
The antigenic nature of substances formed by
Coccidioides immitis has been studied in some
detail using double diffusion procedures (1—5).
A possible correlation was found between the
behavior of immune sera in double diffusion and
the complement fixation test in that larger num-
bers of precipitin lines were generally obtained
with those sera which had higher titers in this
latter test (1, 4). Using the double diffusion
procedure, and employing an antiserum ob-
tained from an infected rabbit, it was demon-
strated that a number of factors such as culture
medium and time and temperature of incubation
influenced the development of antigens (2).
The purpose of this paper is to present the
results of studies in which the antigens em-
ployed in the previous investigation were further
examined in immunodiffusion and complement
fixation tests using human antiserum. These
antigens had been stored at —20°C for 3 months
prior to use in this study and certain of them
were also re-examined in immunodiffusion with
the original rabbit antiserum for the purpose of
determining stability.
MATERIALS AND METHODS
Antisera
The principal antiserum employed in these
studies was obtained from a 47 year-old Caucasian
male (R.J.) with disseminated coccidioidomycosis.
The titer of antibody determined by the comple-
ment fixation test described by Smith et a! (6)
for coccidioidomycosis using a commercially avail-
able antigen was 4+ (no hemolysis) at a
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mum dilution of i :256. A pro-zone of slight
hemolysis was encountered with this antiserum up
to and including dilutions of i :8; however, a dilu-
tion of i :32 was used for the complement fixation
test in this study. The diluted antiserum was in-
activated by incubation at 56°C for 30 mm. prior
to use. Two other antisera were obtained from
patients with disseminated coccidioidomycosis
(D.C. and R.M.) both having a complement fixa-
tion titer of i :64. All of the human antisera pro-
duced positive results in the tube precipitin test
(7). Serum from the original rabbit experimentally
infected with C. immitis (Silveira strain) (2) was
also tested. All dilutions of antisera were made
with a stock buffer solution of 0.85% sodium chlo-
ride, 0.1% magnesium chloride in i/iSO M phos-
phate buffer, pH 7.0.
Antigens
The antigens of C. immitis tested were the cul-
ture filtrates, concentrated tenfold and some of the
extracts obtained with ethylene glycol as described
in the first part of this study (2). The concen-
trated filtrates from cultures grown in the brain
heart infusion media with and without added dex-
trose were also tested after dialysis for five days
against repeated changes of distilled water. Unin.-
oculated media, incubated 45 days on a rotary
action shaker at room temperature and at 30°C
were lyophilized and reconstituted to one-tenth of
their original volume with 0.85% sodium chloride
solution and examined for anticomplementary ac-
tivity. Dilutions of antisera were made with the
stock buffer solution.
Complement Fixation Test
The procedure employed was that described by
Smith et a!. (6) Suitable controls were employed
with each test to determine possible anticomple-
mentary and primary hemolytic activity of the
antigens and anticomplementary activity of the
antiserum.
Immunodiffusion Test
Immunodiffusion in agar gel was performed with
all antigens in the manner described previously
(2), using the inactivated diluted antiserum (R.J.).
In addition, four of the culture filtrates were ex-
amined by immunodiffusion against the undiluted
inactivated and undiluted uninactivated human
and rabbit antisera. Finally, the effects of prior
dilution followed by inactivation at 56°C for 30
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mm. of the rabbit antiserum and the human anti-
serum (R.J.) were also studied.
RESULTS
The complete resWts of complement fixa-
tion tests, and maximum dilutions of antigens
producing detectable precipitin lines in immuno-
diffusion using the inactivated diluted human
antiserum (R.J.) are presented in Tables I—
IV. In addition, the maximum dilutions produc-
ing detectable precipitin lines as previously
determined using rabbit antiserum (2) are in-
cluded for comparison. During the course of
this study, the antiserum (R.J.) did not
develop any anticomplementary properties, nor
did any of the antigens produce primary he-
molysis, either alone or in the presence of anti-
serum.
Effect of Cultural Media on Production
of Antigens
The results of titrations, in the complement
fixation and immunodiffusion tests, of antigens
produced by the growth of C. immitis in eight
different media for 45 days at 37°C are pre-
sented in Table I. Significant amounts of comple-
ment fixing activity in the absence of anti—
complementary activity were only obtained
from cultures in Sabouraud's and brain heart
infusion media. Cultures in Roessler's medium
produced very little antigen or anticomplemen-
tary activity. Any antigenic activity in the other
media could not be distinguished from anti-
complementary activity.
Effects of Time of Incubation on
Production of Antigens
The effects of varying the duration of incuba-
tion from 5 to 45 days at 37°C on the amounts
of antigens produced by the growth of C.
immitis in Roessler's, asparagine and Sabou-
raud's media are presented in Table II. No
antigen producing complete fixation of com-
plement could be detected in culture filtrate
concentrates from Roessler's medium even after
45 days. Any production of complement fixing
antigen by cultures in asparagine medium was
masked by the presence of anticomplementary
activity. The amount of antigen pioduced by
cultures in Sabouraud's medium increased pro-
gressively to a maximum of 1:64 at 30 days and
no anticomplementary activity was detected.
TABLE I
Production of antigens by cultures of C. immitis in various media after growth at 37°C for 45 days
Media Roessler's Asparagine Sabou-raud's Converse's Nickerson's Kuehn's
Casamino
acids
Brain heart
infusion
Dilution of antigen
Test
ri Con-trol Testserum Con;trol Testse-rum Con-trol Teste-rum Con-trol Testserum Con;trol Teste-rum Con;trol Testse-rum Con-trol Testserum Con.trol
1:2
1:4
1:8
1:16
1:32
1:64t
2f
—
—
—
—
—
—
—
—
—
—
N.D.
4
3
—
—
N.D.
4
1
—
—
—
4
4
4
4
4
—
—
—
—
—
4
4
4
4
4
4
4
4
2
4
3
—
—
4
3
—
—
4
4
4
4
—
4
4
4
4
4
4
4
4
—
4
4
4
4
4
4
4
4
4
4
—
Immunodiffusion
results§
Human antiserum
(R.J.)
Rabbit antiserum
1:2
1:128
—
1:16
1:32
1:16
1:4
1:8
1:1
1:8
—
1:1
1:4
—
1:4
1:2
* Titer of anticomplementary activity in culture filtrate.
I Numbers refer to titers in the complement fixation test. 4, 3, 2, 1, and — indicate no hemolysis,
50%, 80%, 90%, 95%, and 100% respectively.
t No antigenic or anticomplementary activity was present at higher dilutions.
§ Maximum dilutions of culture filtrates producing detectable precipitin lines.
N.D. = Not done.
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TABLE II
Effects of period of incubation on production of antigens by C. immitis cultured at 37°C
Medium
Days 5 10 15 20 30 45
Dilution
of antigen
Test
serum
Con-
trol*
Test
serum
Con-
trol*
Test
serum
Con-
trol*
Test Con-
serum trol*
—
Test
serum
Con-
trol
—
—
Test
serum
2
Con-
trol*
—
—
Roessler's 1:2
1:4t
2f 2
Immunodiffusion results
Human antiserum
(R.J.)
Rabbit antiserum
—
—
1:1
1:2
1:8
1:16
1:8
1:32
1:8
1:16
N.D. N.D.
4 4
3 3
1:2
1:128
N.D. N.D.
4 4
3 1
—
Asparagine 1:2
1:4
1:8
1:16t
4
2
—
—
4
1
—
—
4
4
3
4
4
4
4
4
1
4
4
2
4 4
4 4
3 3
Immunodiffusion results
Human antiserum
(R.J.)
Rabbit antiserum
—
—
—
—
—
1:4
—
1:2
—
1:2.
—
1:2
Sabouraud's 1:2
1:4
1:8
1:16
1:32
1:64
1:128t
N.D.
4
2
—
N.D.
—
—
N.D.
4
2
—
N.D.
—
—
N.D.
4
4
N.D.
—
—
—
N.D.
4
4
4
3
N.D.
—
—
—
—
N.D.
4
4
4
4
4
2
N.D.
—
—
—
—
—
—
4
4
4
4
4
—
—
—
—
—
—
—
—
Immunodiffusion results
Human antiserum
(R.J.)
Rabbit antiserum
—
—
1:4
1:1
1:2
1:4
1:8
1:8
1:16
1:16
1:32
1:16
* Titer of anticomplementary activity in culture filtrates.
f Numbers refer to titers in the complement fixation test. 4, 3, 2, 1, and — indicate no hemolysis,
50%, 80%, 90%, 95% and 100% respectively.
t No antigenic or anticomplementary activity was present at higher dilutions.
§ Maximum dilutions of culture filtrates producing detectable precipitin lines.
N.D. = Not done.
Effects of Temperature on Production
of Antigens
The temperature at which cultures were in-
cubated for 45 days had little, if any, effect on
antigen production (Table III). No significant
amount of complement fixing antigen was pro-
duced in Roessler's medium incubated at room
temperature, 3O°C or 37°C. The effect of tem-
perature on production of complement fixing
antigen in asparagine medium was obscured by
anticomplementary activity in cultures grown
both at 30°C and 37°C. The maximum titers of
complement fixing antigen were 1:128 and 1:32
in cultures grown in Sabouraud's medium at
30°C and 37°C respectively. Anticomplemen-
tary activity was detectable at dilutions up to
1:2 in the cultures grown in this medium at
30°C, but not at 37°C.
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TABLE III
Effects of temperature of incubation on production of antigens from cultures of C. immitis
grown for 45 days
Medium Dilution of antigen
Temperature
Room Temperature 30°C 37°C
Test serum Control Test serum Control Test serum Control'
Roessler's 1:2
1:4
1:8
—t
1
—
—
—
2
1
—
—
—
2
—
—
—
—
Immunodiffusion results
Human antiserum (R.J.)
Rabbit antiserum
1:8
1:32
1:8
1:64
1:2
1:128
Asparagine 1:2
1:4
1:8
1:16
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
4
4
4
1
4
4
4
1
N.D.
4
3
+
N.D.
4
1
—
Immunodiffusion results
Human antiserum (R.J.)
Rabbit antiserum
N.D.
N.D.
—
1:8
—
1:16
Sabouraud's 1:2
1:4
1:8
1:16
1:32
1:64
1:128
1:256
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
4
4
4
4
4
4
4
3
3
—
—
—
—
—
—
4
4
4
4
4
—
—
—
—
—
—
—
—
—
—
Immunodiffusion results
Human antiserum (R.J.)
Rabbit antiserum
N.D.
N.D.
1:32
1:16
1:32
1:16
* Titer of anticomplementary activity in culture filtrates.
t Numbers refer to titers in the complement fixation test. 4, 3, 2, 1, and — indicate no hemolysis,
50%, 80%, 90%, 95% and 100% respectively.
No antigenic or anticomplementary activity was present at higher dilutions.
§ Maximum dilutions of culture filtrates producing detectable precipitin lines.
N.D. = Not done.
Effects of Dextrose on Production of
Complement Fixing Antigen
Higher titers of complement fixing antigen
were produced by cultures of C. immitis grown
at 37°C for 45 days in brain heart infusion
medium supplemented by the addition of 1%
and 4% dextrose, compared to the titers ob-
tained from the ncrn-supplemented medium
(Table IV). Various degrees of anticomplemen-
tary activity, also present in these media, could
be reduced or removed entirely by dialysis. The
complement fixing activity in the unsupple-
mented medium was removed by dialysis, but
this remained in the two supplemented media.
Anticomplementary Activity in
Uninoculated Media
Anticomplementary activity was detected
after incubation at room temperature and at
30°C in all of the concentrated uninoculated
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media except Sabouraud's and Converse's
(Table V). Complete inactivation of comple-
ment was produced by Roessler's and Nicker-
son's media at dilutions up to 1:2, Kuehn's
medium up to 1:4 and asparagine and Casamino
acids media up to 1:8. Complete inactivation of
complement was obtained at dilutions of the
unmodified brain heart infusion medium up to
1:4 and in both of the supplemented media at
dilutions up to 1:2. No anticomplementary
substance could be detected in any of the brain
heart infusion media after dialysis.
Behavior of Extracts in Dotthle Diffusion
A single precipitin line was obtained in all
immunodifl'usion studies with all of the ciii-
ture ifitrates. Immunodifl'usion titers employ-
ing diluted antisenim (R.J.) reached a man-
mum of 1:8 at 10 days in Roessler's medium
incubated at 37°C (Table II). Titers continued
to increase in those from Sabouraud's medium
incubated at the same temperature, and after
45 days, precipitin lines occurred at dilutions up
to 1:32. After 45 days incubation at 37°C,
TABLE IV
Effects of concentration of dextrose on production of antigen by C. immitis cultured in brain
heart infusion at 370 far 45 days
Dilution of antigen
Medium
Brain heart infusion Brain heart infusion +1%dextrose
Brain heart infusion +4%
dextrose
Test serum Control* Test serum Control Test serum Control*
TJndialyzed
1:2
1:4
1:8
1:16
1:32
1:64
1:128
1:256t
4f
4
4
4
th
—
—
—
4
4
th
—
—
—
—
—
4
4
4
4
4
4
—
—
4
4
2
2
—
—
—
—
4
4
4
4
4
4
3
4
4
4
4
4
—
—
—
Immunodiffusion results
Human antiserum (R.J.)
Rabbit antiserum
1:4
1:2
1:32
1:16
1:32
1:16
Dialyzed
1:2
1:4
1:8
1:16
1:32
1:64t
N.D.
1
3
2
th
—
N.D.
—
—
—
—
—
N.D.
—
1
4
4
3
N.D.
—
—
—
—
—
N.D.
4
4
4
4
4
N.D.
4
4
4
—
—
Immunodiffusion results
Human antiserum (R.J.)
Rabbit antiserum
1:8
N.D.
1:16
N.D.
1:32
N.D.
* Titer of anticomplementary activity of culture filtrates.
f Numbers refer to titers in the complement fixation test. 4, 3, 2, 1, th and — indicate no hemolysis,
50%, 80%, 90%, 95% and 100% respectively.
t No antigenic or anticomplementary activity was present at higher dilutions.
§ Maximum dilutions of culture filtrates producing detectable precipitin lines.
N.D. = Not done.
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TABLE V
Occurrence of anticomplementary activity in uninoculated media after 45 days
Dilution of
antigen
Medium and Temperature
Roessler's
.
30°C
Asparagine
d.
30°C U 30°C
Converse's
cH 30°C
Nickerson's
d.
30°C
ICuehn's
30°C
Casaino
d.
30°C
aneart
30°C
EP±1%
c
3C
cLH 30°C
1:2
1:4
1:8t
ft
3
—
4
3
—
4
4
4
4
4
4
—
—
—
—
—
—
—
—
4 4 4
4
4
4
4
4
4
4
4
3
4
4
4
4
4
3
4
3
4
2
4
2
* Brain heart infusion.
t Numbers refer to titers in the complement fixation test. 4, 3, 2, 1, and — indicate no hemolysis,
50%, 80%, 90%, 95% and 100% respectively.
t No anticomplementary activity was present at higher dilutions.
filtrates from Converse's and Casamino acids
and unsupplemented brain heart infusion media
produced precipitin lines at dilutions up to 1:4,
while from Nickerson's medium this maximum
dilution was 1:1 (Table 1). Culture filtrates
from asparagine and Kuehn's media incubated
at this temperature did not produce any pre-
cipitin lines.
Culture ifitrates from Roessler's medium in-
cubated for 45 days at room temperature and
at 30°C produced precipitin lines in dilutions
to 1:8, whereas from those incubated at 37°C,
the maximum dilution was 1:2 (Table III).
Culture filtrates from Sabouraud's medium
incubated at 30°C produced precipitin lines
to maximum dilutions of 1:32. No precipitin
lines were produced by the culture filtrates from
asparagine medium incubated at 30°C or 37°C.
Higher titers of antigen active in immuno-
diffusion were produced by cultures in brain
heart infusion medium when they contained
supplemental dextrose (Table IV). After 45
days incubation at 37°C, titers of cultures in
this medium maltered and containing 1% and
4% added dextrose were 1:4, 1:32 and 1:32
respectively. These titers were essentially un-
altered following dialysis against repeated
changes of distilled water. Comparing the re-
sults of immunodiffusion against the human
antiserum (R.J.) in the present study with those
obtained previously with the rabbit antiserum,
no significant differences in the maximum dilu-
tions producing precipitin lines were discernible
with culture filtrates from Sabouraud's, Con-
verse's or any of the brain heart infusion media.
Antigens active in immunodiffusion could be
detected in culture filtrates from Casamino
acids medium using the human antiserum (R.J.)
that were not previously detected using the
rabbit antiserum. Titers of antigens in cul-
ture filtrates from Roessler's, asparagine, Nicker-
son's and Kuehn's media, were lower than
observed previously.
Effects of Inactivation and Dilution of
Various Antisera Employed in
Immunodiffusion Tests
The maximum dilution of three of the four
selected culture filtrates in which precipitin lines
occurred was essentially the same, whether
tested against the undiluted rabbit antiserum
or any of the human antisera (Table VI). Anti-
gen in the asparagine culturQ filtrates was
detected only with the undiluted human and
rabbit antisera. Inactivation of the undiluted
antisera did not affect the dilution of the culture
filtrates at which antigen could be detected. The
maximum dilutions of culture filtrates with which
precipitin lines occurred were less in six of
eight instances when tested with inactivated
antisera diluted 1:32 compared with tests using
the undiluted inactivated antisera. Antigens
were detectable only in more concentrated solu-
tions when two of four culture filtrates were
re-examined in immunodiffusion tests against
the rabbit antiserum.
Ethylene Glycol Antigens
Seven ethylene glycol extracts were examined.
Single precipitin lines were produced with three
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TABLE VI
Results of immunodiffusion tests of antigens in filtrates from cultures of C. immitis using
human and rabbit antisera*
Antiserum R. J. Rabbit D.C. R.M.
Antigen
Inactivated Untr. Inactivated Untr. Inact. Untr. Inact. Untr.
Undil.Undil.
.f Undil. Undil. .?' Undil. Undil. Undil. Undil.
Roessler's 45 days/30°C
Asparagine4sdays/30°C
Sabouraud's4sdays/30°C
Brainheartinfusion+4%
dextrose 45 days at 37°C
1:8
1:1
1:32
1:54
1:8
—
1:32
1:32
1:4
1:1
1:16
1:32
1:8
1:4
1:64
1:64
1:4
—
1:32
1:32
1:8 (1:64)t
1:2 (1:8)
1:32 (1:16)
1:64 (1:32)
1:8
—
1:16
1:32
1:8
—
1:32
1:32
1:4
—
1:16
1:16
1:4
—
1:16
1:16
* Maximum dilutions of culture filtrates producing detectable precipitin lines.
t Numbers in parentheses refer to results obtained in the previous study (7).
of them when tested against the undiluted
rabbit antiserum. These included extracts from
45 day cultures in unsupplemented brain heart
infusion medium at 37°C, asparagine synthetic
medium at 30°C and Sabouraud's medium at
30°C. Single precipitin lines were also produced
with extracts from the latter two media when
tested against the human antiserum (R.J.). No
precipitin lines were observed with either anti-
serum in immunodifusion against extracts from
45 day old cultures grown at 37°C in either
asparagine, Roessler's or Sabouraud's media and
from cultures grown for 10 days at 37°C in
Roessler's medium. None of the seven extracts
possessed either complement fixing or anti-
complementary activity when tested with the
human antiserum (R.J.).
DISCUSsION
The most suitable medium for production of
antigen for use in the complement fixation test
for coccidioidomycosis has yet to be determined.
Asparagine medium was originally chosen by
Smith et at (7) because of prior experience
gained in the preparation of tuberculin. It has
not, however, been entirely satisfactory. Pro-
duction of antigen in high titers is uncertain.
Anticomplementary activity frequently develops
and inoculation and incubation of mAny cultures
has been necessary to ensure obtaining suitable
material.
As minimum requirements for the comple-
ment fixation test, it has been suggested that
antigens should be active in a dilution of at
least 1:12 and preferably 1: 16, with acceptable
anticomplementary activity only slight in a
dilution of 1:2 and very equivocal at 1:3 (7).
Such an antigen is then diluted 1:6 for routine
tests. Alternative criteria for excluding anti—
complementary activity are that antigen and
antiserum are not anticomplementary when
tested with half the number of units of com-
plement employed in the test, or that antigen
and antisenmi tested separately do not display
such activity when used in twice the concentra-
tion as in the test proper (8). Applying the
latter criteria in the present study, the only
satisfactory antigens were obtained from cul-
tures in Sabouraud's and brain heart infusion
media. Complement fixthg activity was either
absent or completely masked by anticomple-
mentary activity in the other media.
In previous comparative studies, non-syn-
thetic media, such as neopeptone dialysate (9),
glucose-yeast extract (10), peptone yeast digest
(3) and various other media containing peptone
(11, 12) have also been found to be quite satis-
factory and even superior to that derived from
asparagine medium for use in the complement
fixation test. Further investigation of the use of
these non-synthetic media for production of
antigens appears warranted.
A possible relationship between the concentra-
tion of dextrose in the culture medium and the
titer of complement fixing antigen was suggested
by results obtained in this study. The amounts
of antigen produced by cultures in brain heart
infusion medium were slightly higher when
supplemental dextrose was added to the me-
chum. Similar high titers were obtained in
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Sabouraud's medium which also contained 4%
dextrose. However, in Kuehn's medium, which
also contained the same amount of dextrose,
similar titers of antigen failed to develop. Similar
results were obtained in studies of the produc-
tion of antigen active in immunodiffusion (2).
Duration and temperature of incubation appear
to affect the development of both complement
fixing antigens and antigen active in immuno—
diffusion. Maximum antigen development has
also been found to be achieved at 30°C and by
extending the period of incubation up to 60 days
(11, 12). Cultures at 37°C which produced little
complement fixing antigen after two months,
have been shown to undergo rapid secondary
growth with an increase in the titer of comple-
ment fixing antigen when removed to room
temperature (7) ; however, this is frequently ac-
companied by an increase of anticomplementary
activity.
Antigen production has been suggested to be
related to the rate of growth of the fungus
(12) and to the accompanying increase of pH
(11). No consistent relationship could be dis-
cerned between formation of antigen and either
of these factors in the present study and the
one reported previously for antigen active in
immunodiffusion (2).
Several explanations may account for the
presence of anticomplementary activities. Cer-
tain constituents of the media are known to
possess anticomplementary activity, for ex-
ample, ammonium ion and primary amines (13,
14), and these were contained in Roessler's,
asparagine, Converse's, Kuehn's, Nickerson's,
and the Casamino acids media. In addition, the
citrate ion in asparagine medium could have
combined with some of the calcium and magne-
sium ions, both required for the action of com-
plement. The anticomplementary activities in
several of the culture filtrates were significantly
higher than in the uninoculated control media,
suggesting that they developed in part as a
result of growth of the fungus. Both dialyzable
and non-dialyzable anticomplementary proper-
ties, presumably of low and high molecular
weights, respectively, were present in brain
heart infusion media. A previously reported
attempt to remove anticomplementary activity
by dialysis from coccidioidin, produced in
asparagine medium was unsuccessful (7).
Complement from various species of animals
may in some instances permit precipitation of
soluble antigen-antibody complexes (15). Titers
of antigen active in immunodiffusion were the
same in this study whether or not the antisera
were incubated at 56°C prior to use, clearly
indicating that formation of precipitin lines
between C. immitis antigens and antibodies did
not require complement.
The differences in titers obtained in the
immunodiffusion tests in this study compared
to those obtained using the same antigens and
the rabbit antiserum in the previous study (2)
suggest that either the rabbit antiserum or some
of the antigens deteriorated. Storage of serum
at —20°C is a commonly employed procedure
and selective deterioration of an antibody in
the antiserum, associated with complement fixa-
tion involving offly certain antigens, is ufflikely.
The most reasonable explanation is that some
of the antigens deteriorated on prolonged stor-
age, particularly those in Roessler's medium.
Complement fixing antigen, however, has been
found to be stable for over ten years at room
temperature (7) and for at least one year at
+4°C (10). The possibility that the decrease
in potency of antigens at —20°C would not
have occurred at +4°C or at room temperature
requires study.
The observed differences in dilutions at which
complement fixing antigens were detectable may
have represented qualitative as well as quantita-
tive differences in antigen-antibody reactions.
The complement fixing antibody probably rep-
resents a group of antibodies and the antigen,
a group of antigens. This is supported by im-
munodiffusion studies in agar gel where multiple
precipitin lines are produced with some antisera
containing high titers of complement fixing
antibody (1, 4) but it is not known which of
these, if any, represents the complement fixation
antigen-antibody reaction. No similarity be-
tween agar gel precipitin titers and either the
complement fixation titers or the pattern of
their appearance was detected in antisera from
monkeys or dogs (5). Complement fixation tests
were performed with several dilutions of anti-
gens but offly a single dilution of antiserum.
Performance of the complement fixation test
with various dilutions of both antigen and
antibody would have permitted a more defini-
tive characterization of the immunologic reac-
tion. Such graphic representations of the rela-
tionship between complement fixing antigen
and antibody have been termed isofixation
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curves (16). Three types have been encountered.
Different types have been found in sera from
patients with various stages of histoplasmosis,
suggesting that complement fixing antibody may
vary in its properties during the course of that
disease. Studies of this nature have not been
performed with sera from patients with
coccidioidomycosis, but similar differences prob-
ably exist.
The relationship between the antigens active
in immunodiffusion and complement fixation
tests in coccidioidomycosis is still uncertain. The
cumulative evidence suggests that the antigens
active in these two tests are different, but this
remains to be demonstrated conclusively.
SUMMARY
The development of complement fixing anti-
gen and antigen active in immunodiffusion
present in filtrates and ethylene glycol extracts
of C. immitis cultured in a variety of media was
studied, using a human antiserum. Satisfactory
complement fixing antigen was obtained only
from cultures in Sabouraud's and brain heart
infusion media. In all other media, complement
fixing activity was either absent or completely
masked by anticomplementary activity. Higher
titers of complement fixing antigen were pro-
duced in cultures in brain heart infusion supple-
mented by the addition of dextrose compared
to the unsupplemented medium. Anticomple-
mentary activity could be removed by dialysis
from cultures in brain heart infusion medium.
No significant differences were found between
the behavior in immunodiffusion of the human
and rabbit antisera examined in this study.
Antigens in culture filtrates from Roessler's and
asparagine media were detected in concentra-
tions much lower than observed previously us-
ing the same antiserum, suggesting that deterio-
ration of these antigens had occurred during
storage.
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